Numerous methods for the purification of fibrinogen by precipitation with (NH4)2SO4 or NaCl have been described [Florkin, 1930; Warner, Brinkhous & Smith, 1935-6; Ferguson, 1938-9; and Ferguson & Erickson, 1939]. Florkin [1930] used solubility in salt solutions as the criterion of purity of his preparations.
The Separation of Fibrinogen from 'Pepsin-inhibitor' BY H. G. HIND, From the Evan8 Biological Institute, Runeorn, Che8hire (Received 12 February 1943) Numerous methods for the purification of fibrinogen by precipitation with (NH4)2SO4 or NaCl have been described [Florkin, 1930; Warner, Brinkhous & Smith, 1935-6; Ferguson, 1938-9; and Ferguson & Erickson, 1939] . Florkin [1930] used solubility in salt solutions as the criterion of purity of his preparations.
In a previous paper [Hind, 1943] it was shown that pepsin, when present in sufficient amounts, would protect fibrinogen against precipitation at low salt c,oncentrations, and that a solution of partially purified fibrinogen required less enzyme per g. of fibrinogen to effect this protection than did fibrinogen present in plasma. In the present work we show that a substance (or substances) present in plasma competes with fibrinogen for the enzyme. The substance (or substances) having this inhibiting effect on pepsin is termed 'pepsin inhibitor' in the following account. Some properties of the pepsin inhibitor and its separation from fibrinogen are described.
METHODS
Horse plasma (centrifuged and oxalated) and serum were used.
Pepsin was a commercial (1/3000 u.s.p.) product. Estimation of the .salt-precipitable fibrinogen and the preliminary and semi-quantitative tests between pepsin and fibrinogen were carried out as previously described [Hind, 1943] .
Purifisdfibrinogen. 1000ml. of centrifuged plasma were precipitated with 21-6 % sat. (NH4)2SO4. The precipitate was collected on the centrifuge and dissolved in 1000 ml. of saline. The precipitation and solution were repeated 4 times. On redissolving for the last time, however, only 500 ml. of saline were used.
Pepsin inhibitor and 8erum globulin8. The residues obtained from the purified fibrinogen were precipitated with 50 % sat. (NH4)2SO4 and the globulin precipitate was filtered off with kieselguhr, and pressed. The kieselguhr-protein mixture was then extracted 3 times with 200 ml. quantities of water and the solution dialysed overnight. The dialysed solution was made up to 1000 ml., i.e. the original volume of the plasma used.
Serum. Serum was prepared from 400 ml. of plasma, by adding CaCl2 and pressing the clot. The serum gave no precipitate with 21-6% sat.
(NH4)2SO4 * Heated 8erum was prepared by heating 150 ml. of oxalated serum to 580 for 2 min.
Defibrinated plasma. 400 ml. of plasma were heated to 56°for 2 min. and centrifuged until clear.
RESULTS
The effect of repeated precipitation of fibrinogen on its reaction with pepsin 1000 ml. of plasma were clarified by centrifuging at 5000 r.p.m. for 5 min., and 200 ml. were removed for subsequent tests. Solid (NHA)2SO4 to 21-6% saturation was dissolved in the remaining 800 ml. The effect of heat on the pepsin inhibitor in serum and in plasma was studied, and the pepsin inhibitor content of plasma was compared with that of serum prepared from the plasma.
Solutions used. (1) e mixtures were all adjusted to pH 5-3. rinogen content of the solutions was cornexcept that (6) contained 3 times as much ren as the other solutions. minary tests with 2 ml. quantities of the -is were carried out against 1 0 and 0 01 % The lower strength was found necessary, some of the mixtures very little pepsin )quired to render the fibrinogen non- DISCUSSIONBecause of the close association between the pepsin inhibitor and fibrinogen, and because fibrinogen solutions could be approximately titrated against pepsin, it was decided to use the pepsin-fibrinogen reaction as a measure of the purity of fibrinogen solutions. The results show that four or five reprecipitations with 21-6 %sat. (NH4)2SO are necessary to separate the pepsin-inhibitor from fibrinogen. The concentration of (NH4)2S04 (21-6% sat.) used in this work was determined by preliminary experiments to be a safe minimum quantity for the precipitation of the fibrinogen from the plasma used.
Most other workers have used 25 % saturation.
